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[Abstract] As the core component of mechanical transmission systems, the manufacturing accuracy of irregular
shafts directly affects the equipment's coordination performance and service life. In response to the problems of
low efficiency and insufficient coverage of traditional detection methods, this paper proposes a universal solution
that integrates deep learning and multi camera parallel detection. A five camera collaborative detection system is
designed, which achieves 99.8% detection accuracy and 97.3% part generalization ability in 2000 hour

production line testing. This method significantly surpasses the single camera scheme in terms of efficiency,

accuracy, and stability, providing a scalable intelligent detection method for precision manufacturing.
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